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January 30, 2014

Ex Parte

Marlene H. Dortch, Secretary
Federal Communications Commission
445 12th Street SW
Washington, DC  20554

Re: GN Docket No. 12-268

Dear Ms. Dortch:

On January 28, 2013, in a series of meetings, Austin Schlick, Aparna Sridhar, Alan 
Norman (via telephone), and Andy Lee (via telephone) of Google Inc.; Chris Szymanski and Ron 
Porat of Broadcom Corporation; and I discussed the above-referenced proceeding with FCC 
staff.  We met with Louis Peraertz, Legal Advisor to Commissioner Clyburn; Jeffrey Neumann, 
Legal Advisor to Commissioner Pai; Erin McGrath, Legal Advisor to Commissioner O’Rielly; 
Gary Epstein, AJ Glusman, and Edward Smith of the Incentive Auction Task Force; Roger 
Sherman, Madelaine Maior, Chris Helzer, Jennifer Tomchin, and John Leibovitz of the Wireless 
Telecommunications Bureau; and Geraldine Matise, Matthew Hussey, Robert Weller, Ira Keltz, 
Hugh Van Tuyl, Paul Murray, Alan Stillwell, and Uri Livnat of the Office of Engineering and 
Technology. We discussed that material contained in the attached presentations.

Pursuant to the Commission’s rules, a copy of this notice is being filed electronically in 
the above-referenced docket.  If you require any additional information please contact the 
undersigned.

Sincerely,

Paul Margie
Counsel to Google Inc.

cc: meeting participants

 























1
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

B
R

O
A

D
C

O
M

 C
O

R
PO

R
AT

IO
N

C
H

A
N

N
EL

 3
7 

A
N

A
LY

SI
S

Ja
nu

ar
y 

28
, 2

01
4



2
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

W
IF

I O
PE

R
AT

IO
N

 IN
 C

H
A

N
N

EL
 3

7
W

e 
an

al
yz

ed
 G

E 
H

ea
lth

ca
re

 fi
lin

g 
lin

k 
bu

dg
et

 a
na

ly
si

s 
on

 T
VB

D
 c

o-
ch

an
ne

l o
pe

ra
tio

n 
as

 
de

sc
rib

ed
 in

 T
ab

le
 5

, S
ce

na
rio

 3
 o

f G
EH

C
’s

 T
ec

hn
ic

al
 A

pp
en

di
x 

fil
ed

 o
n 

Ja
nu

ar
y 

25
, 

20
13

.

Th
e 

fo
llo

w
in

g 
ta

bl
e 

su
m

m
ar

iz
es

 o
ur

 re
as

on
ab

le
 a

ss
um

pt
io

ns
 a

nd
 th

e 
re

su
lti

ng
 

se
pa

ra
tio

n 
di

st
an

ce
 b

et
w

ee
n 

a 
po

rt
ab

le
 4

0m
W

 T
VB

D
 a

nd
 a

 h
os

pi
ta

l.

Th
e 

se
pa

ra
tio

n 
di

st
an

ce
 is

 m
or

e 
th

an
 a

n 
or

de
r o

f m
ag

ni
tu

de
 s

ho
rt

er
 th

an
 th

e 
nu

m
be

r 
sh

ow
n 

in
 G

E 
fil

in
g 

un
de

r t
ha

t s
ce

na
rio

 (3
.3

km
) d

ue
 to

 th
e 

fo
llo

w
in

g 
fa

ct
or

s:
W

in
ne

r p
lu

s 
(*

) p
at

h 
lo

ss
 m

od
el

s 
w

er
e 

us
ed

 fo
r T

V
 fr

eq
ue

nc
ie

s,
 w

hi
ch

 a
re

 a
ls

o 
us

ed
 in

 L
TE

. 
In

 p
ar

tic
ul

ar
 th

e 
U

rb
an

 M
ic

ro
 c

om
bi

ne
d 

LO
S

/N
LO

S
 m

od
el

 w
as

 u
se

d,
 w

hi
ch

 a
ss

um
es

 a
 b

as
e 

st
at

io
n 

at
 o

r 
be

lo
w

 ro
of

to
p 

le
ve

l –
w

e 
eq

ua
te

 th
is

 to
 a

 W
M

TS
 d

ev
ic

e 
on

 a
 h

ig
h 

flo
or

 o
f a

 h
os

pi
ta

l. 
Th

e 
gr

ou
nd

 fl
oo

r d
ev

ic
es

 a
re

 e
xp

ec
te

d 
to

 e
xp

er
ie

nc
e 

hi
gh

er
 p

at
h 

lo
ss

.

(*
)  

D
5.

3 
W

in
ne

r+
 F

in
al

 C
ha

nn
el

 M
od

el
s 

–
se

ct
io

n 
4.

1.
1.

Sc
en

ar
io

  
Po

rt
ab

le
 4

0m
W

 T
VB

D
 

EI
R

P 
(d

B
m

/1
0K

H
z)

 
-1

1.
4 

B
ui

ld
in

g 
pe

ne
tr

at
io

n 
lo

ss
 (a

s 
in

 G
E)

 
20

dB
 

N
um

be
r o

f d
om

in
an

t t
ra

ns
m

itt
er

s 
1 

W
M

TS
 n

oi
se

 fl
oo

r (
dB

m
/1

0K
H

z)
 (a

s 
in

 G
E)

 
-1

10
 

I/N
 R

at
io

 
3d

B 
-6

dB
 

M
ax

im
um

 a
llo

w
ed

 in
te

rf
er

en
ce

 p
ow

er
 

(d
B

m
/1

0K
H

z)
 

-1
07

 
-1

16
 

R
eq

ui
re

d 
pa

th
 lo

ss
 (W

in
ne

r+
, U

M
i c

om
bi

ne
d 

LO
S/

N
LO

S)
 

75
.6

dB
 

84
.6

dB
 

R
eq

ui
re

d 
TV

B
D

 to
 W

M
TS

 d
is

ta
nc

e 
[m

]  
57

 
83

 



3
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

A
N

A
LY

SI
S 

C
O

N
TI

N
U

ED

W
e 

ag
re

e 
w

ith
 th

e 
as

su
m

pt
io

n 
in

 s
ce

na
rio

 #
3 

of
 o

ne
 in

te
rf

er
er

 
W

iF
id

ev
ic

es
 d

ef
er

 w
he

n 
th

ey
 h

ea
r o

th
er

 d
ev

ic
es

; a
nd

A
t t

ha
t r

an
ge

, a
 g

iv
en

 s
id

e 
of

 a
 h

os
pi

ta
l m

ay
 n

ot
 h

ea
r t

w
o 

de
vi

ce
s 

tra
ns

m
itt

in
g 

at
 th

e 
sa

m
e 

tim
e.

 
N

ot
e 

th
e 

W
in

ne
r p

at
h 

lo
ss

 a
ss

um
ed

 is
 fo

r o
ut

do
or

 T
V

B
D

 d
ev

ic
es

 a
nd

 in
do

or
 d

ev
ic

es
 w

ill
 h

av
e 

fu
rth

er
 

w
al

l p
en

et
ra

tio
n.

W
e 

do
 n

ot
 u

nd
er

st
an

d 
th

e 
ex

pl
an

at
io

n 
th

at
 th

e 
W

M
TS

 s
ys

te
m

 a
gg

re
ga

te
s 

in
te

rf
er

en
ce

 
fr

om
 1

0 
an

te
nn

as
 w

ith
ou

ta
ls

o 
ag

gr
eg

at
in

g 
th

e 
de

si
re

d 
si

gn
al

. I
f t

ha
t i

s 
th

e 
ca

se
 w

e 
pr

op
os

e 
th

at
 th

e 
al

go
rit

hm
 is

 c
ha

ng
ed

 to
 o

nl
y 

ta
ke

 th
e 

st
ro

ng
es

t a
nt

en
na

 s
ig

na
l a

nd
 in

 
do

in
g 

so
 re

m
ov

in
g 

th
e 

10
dB

 in
te

rf
er

en
ce

 p
en

al
ty

 a
ss

um
ed

 in
 th

e 
ta

bl
e

20
40

60
80

10
0

12
0

14
0

16
0

18
0

20
0

506070809010
0

11
0

W
in

ne
r+

 U
rb

an
 M

ic
ro

 P
at

h 
Lo

ss
 @

61
1M

H
z

D
is

ta
nc

e 
be

tw
ee

n 
TV

B
D

 d
ev

ic
e 

an
d 

W
M

TS
 d

ev
ic

e 
[m

]

[dB]

W
e 

al
so

 a
ss

um
e 

4d
B

 lo
w

er
 tr

an
sm

it 
po

w
er

 
th

an
 is

 a
ss

um
ed

 in
 s

ce
na

rio
 #

3

La
st

ly
 w

e 
pr

ov
id

e 
tw

o 
op

tio
ns

 fo
r t

he
 

al
lo

w
ed

 I/
N

 –
th

e 
as

su
m

pt
io

n 
m

ad
e 

ap
pe

ar
s 

st
ric

t, 
bu

t w
e 

ha
ve

 in
cl

ud
ed

 it
 in

 
ou

r t
ab

le
 a

s 
w

el
l. 

   



1
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

B
R

O
A

D
C

O
M

 C
O

R
PO

R
AT

IO
N

W
IF

I-L
TE

IN
TE

R
FE

R
EN

C
E 

A
N

A
LY

SI
S

Ja
nu

ar
y 

28
, 2

01
4



2
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

A
N

A
LY

SI
S 

O
F 

W
IF

I O
PE

R
AT

IO
N

 A
D

JA
C

EN
T 

TO
 L

TE
 D

L

O
ur

 fe
as

ib
ili

ty
 a

na
ly

si
s 

of
 W

iF
i t

ra
ns

m
is

si
on

s 
ad

ja
ce

nt
 to

 L
TE

 D
L 

co
ns

id
er

ed
 th

e 
fo

llo
w

in
g 

tw
o 

fa
ct

or
s 

to
 d

et
er

m
in

e 
th

e 
al

lo
w

ed
 tr

an
sm

it 
po

w
er

:
W

iF
io

ut
 o

f b
an

d 
em

is
si

on
s 

(O
O

B
E

); 
an

d 
LT

E
 a

dj
ac

en
t c

ha
nn

el
 re

je
ct

io
n.

  

To
 a

ss
es

s 
re

al
 w

or
ld

 p
er

fo
rm

an
ce

 w
e 

st
ud

ie
d 

th
e 

ad
ja

ce
nt

 c
ha

nn
el

 re
je

ct
io

n 
pe

rf
or

m
an

ce
 o

f a
n 

LT
E 

pr
od

uc
t a

nd
 th

e 
O

O
B

E 
of

 a
 W

iF
i d

es
ig

n 
co

nf
or

m
in

g 
to

 F
C

C
 

TV
W

S 
re

gu
la

tio
ns

 (s
up

po
rt

in
g 

at
 le

as
t 5

5d
B

 a
tte

nu
at

io
n 

at
 th

e 
fir

st
 1

00
K

H
z 

ou
ts

id
e 

th
e 

6M
H

z 
ch

an
ne

l o
cc

up
yi

ng
 W

iF
i s

ig
na

l).
N

ot
e 

th
at

 F
C

C
 re

gu
la

tio
ns

 fo
r O

O
B

E
 in

 th
e 

TV
W

S
 a

re
 a

 m
in

im
um

 re
qu

ire
m

en
ts

.  
P

ro
du

ct
s 

ar
e 

ex
pe

ct
ed

 to
 n

at
ur

al
ly

 h
av

e 
ad

ja
ce

nt
 c

ha
nn

el
 s

pe
ct

ru
m

 ro
ll-

of
f w

ith
 in

cr
ea

si
ng

 fr
eq

ue
nc

y 
se

pa
ra

tio
n.

  

Af
te

r 
an

al
yz

in
g 

bo
th

 fa
ct

or
s,

 w
e 

co
nc

lu
de

d 
th

at
 a

 L
TE

 re
ce

iv
er

 b
ec

om
es

 im
pa

ct
ed

 
fir

st
 b

y 
in

-b
an

d 
no

is
e 

du
e 

to
 O

O
B

E 
be

fo
re

 b
ei

ng
 im

pa
ct

ed
 b

y 
th

e 
ad

ja
ce

nt
 c

ha
nn

el
 

si
gn

al
 p

ow
er

.

Ac
co

rd
in

gl
y,

 o
ur

 a
na

ly
si

s 
of

 O
O

B
E 

pr
ov

id
es

 th
e 

al
lo

w
ed

 tr
an

sm
it 

W
iF

i E
IR

P 
as

 a
 

fu
nc

tio
n 

of
 th

e 
ga

p 
(in

 fr
eq

ue
nc

y 
an

d 
di

st
an

ce
) t

o 
an

 L
TE

 re
ce

iv
er

. 
N

ot
e 

th
at

 in
 th

e 
an

al
ys

is
 0

M
H

z 
m

ea
ns

 th
e 

ga
p 

be
tw

ee
n 

a 
6M

H
z 

W
iF

i c
ha

nn
el

 a
nd

 a
 5

M
H

z 
LT

E
 

ch
an

ne
l (

ac
tu

al
 g

ap
 b

et
w

ee
n 

si
gn

al
s 

is
 a

ro
un

d 
80

0K
H

z,
 L

TE
 s

ig
na

l i
s 

4.
5M

H
z 

in
 a

 5
M

H
z 

ch
an

ne
l 

an
d 

W
iF

i s
ig

na
l i

s 
4.

87
5M

H
z 

in
 a

 6
M

H
z 

ch
an

ne
l).

 



3
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

A
SS

U
M

PT
IO

N
S 

 

Th
e 

fo
llo

w
in

g 
ta

bl
e 

su
m

m
ar

iz
es

 o
ur

 a
ss

um
pt

io
ns

 fo
r t

he
 to

ta
l p

ro
pa

ga
tio

n 
lo

ss
, 

al
lo

w
ed

 le
ve

l o
f I

/N
 a

nd
 th

e 
re

su
lti

ng
 to

ta
l (

in
te

gr
at

ed
) a

llo
w

ed
 in

-b
an

d 
no

is
e 

le
ve

l 
in

to
 a

n 
LT

E 
ba

nd
.

C
om

pa
rin

g 
th

e 
al

lo
w

ed
 W

iF
i n

oi
se

 le
ve

l i
nt

o 
th

e 
LT

E 
ba

nd
 w

ith
 th

e 
ou

t o
f b

an
d 

no
is

e 
of

 a
 4

0m
W

 T
VW

S 
de

vi
ce

 m
ee

tin
g 

th
e 

re
qu

ire
d 

FC
C

 le
ve

l o
f -

56
.8

dB
m

/1
00

K
H

z 
(o

r -
40

.3
dB

m
/4

.5
M

H
z)

 w
e 

se
e 

a 
7d

B
 s

tr
ic

te
r r

eq
ui

re
m

en
t (

fo
r 3

m
 d

is
ta

nc
e)

. 

Fi
na

lly
, t

he
 O

O
B

E 
ex

pe
ct

ed
 fr

om
 a

 T
VW

S 
pr

od
uc

t i
s 

us
ed

 to
  a

rr
iv

e 
at

 th
e 

al
lo

w
ed

 
EI

R
P.

 

* C
on

se
rv

at
iv

el
y 

ba
se

d 
on

 O
ET

 re
po

rt
 o

n 
ad

va
nc

ed
 w

ire
le

ss
 s

er
vi

ce
 in

te
rf

er
en

ce
 te

st
s 

re
su

lts
 a

nd
 a

na
ly

si
s 

. F
C

C
 

pr
ec

ed
en

t s
up

po
rt

s 
up

 to
 6

dB
 fo

r b
od

y 
lo

ss
. 

Fr
eq

ue
nc

y 
66

5M
H

z 
LT

E 
de

vi
ce

 to
 W

iF
i d

ev
ic

e 
di

st
an

ce
 

2m
 

3m
 

Fr
ee

 s
pa

ce
 lo

ss
 

35
dB

 
38

.5
dB

 
B

od
y 

lo
ss

* 
3d

B 
An

te
nn

a 
po

la
riz

at
io

n 
m

is
m

at
ch

* 
2d

B 
Sh

ad
ow

in
g*

 
3d

B 
LT

E 
an

te
nn

a 
G

ai
n 

-5
dB

 
To

ta
l p

ro
pa

ga
tio

n 
Lo

ss
 

48
dB

 
51

.5
dB

 
LT

E 
no

is
e 

le
ve

l 
-1

01
.5

dB
m

 
In

te
rf

er
en

ce
 le

ve
l 3

dB
 h

ig
he

r  
-9

8.
5d

Bm
 

Al
lo

w
ed

 W
iF

i n
oi

se
 le

ve
l i

nt
o 

LT
E 

ba
nd

 
-5

0.
5d

Bm
 

-4
7d

Bm
 



4
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

TV
W

S 
O

O
B

E
Th

e 
pl

ot
 b

el
ow

 p
ro

vi
de

s 
an

 e
xa

m
pl

e 
sp

ec
tr

al
 m

as
k 

of
 a

 T
VW

S 
de

vi
ce

 w
he

re
 a

bo
ut

 
10

dB
 e

xt
ra

 ro
ll-

of
f i

s 
ac

hi
ev

ed
 a

t 6
M

H
z 

ga
p 

to
 th

e 
TV

W
S 

ch
an

ne
l e

dg
e.

-8
0

-7
0

-6
0

-5
0

-4
0

-3
0

-2
0

-1
00

0
2

4
6

8
10

12
14

16
18

20

11
af

M
as

k



5
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

C
O

N
C

LU
SI

O
N

At
 2

m
 s

ep
ar

at
io

n,
 4

M
H

z 
ga

p 
en

ab
le

s 
tr

an
sm

it 
po

w
er

 s
im

ila
r t

o 
th

at
 a

llo
w

ed
 u

nd
er

 
cu

rr
en

t F
C

C
 ru

le
s 

16
dB

m
 (4

0m
W

) a
nd

 o
pe

ra
tio

n 
ad

ja
ce

nt
 to

 L
TE

 is
 p

os
si

bl
e 

at
 7

-8
dB

 
re

du
ce

d 
po

w
er

.

W
ith

 3
m

 s
ep

ar
at

io
n 

th
e 

ga
p 

sh
rin

ks
 c

on
se

rv
at

iv
el

y 
to

 3
M

H
z.

C
on

cl
us

io
n

W
iF

i 
tra

ns
m

is
si

on
 a

t 3
-4

M
H

z 
ga

p 
fro

m
 L

TE
 D

L 
is

 fe
as

ib
le

 a
t 4

0m
W

 fo
r d

ev
ic

es
 h

av
in

g 
lo

w
er

 O
O

B
E

 
em

is
si

on
 th

an
 is

 c
ur

re
nt

ly
 re

qu
ire

d 
by

 T
V

W
S

 re
gu

la
tio

ns
. 

W
iF

i
tra

ns
m

is
si

on
 a

t 0
M

H
z 

ga
p 

fro
m

 L
TE

 D
L 

is
 fe

as
ib

le
 a

t 5
-1

0m
W

 fo
r d

ev
ic

es
 h

av
in

g 
lo

w
er

 O
O

B
E

em
is

si
on

 th
an

 is
 c

ur
re

nt
ly

 re
qu

ire
d 

by
 T

V
W

S
 re

gu
la

tio
ns

. 

In
te

gr
at

ed
 O

O
B

E 
in

to
 L

TE
 4

.5
M

H
z 

B
W

 a
nd

 re
su

lti
ng

 a
llo

w
ed

 W
iF

iE
IR

P 
  

LT
E 

de
vi

ce
 to

 W
iF

i d
ev

ic
e 

di
st

an
ce

 
 

2m
 

3m
 

W
iF

i6
M

H
z 

to
 L

TE
 5

M
H

z 
ch

an
ne

ls
 G

ap
 

In
te

gr
at

ed
 W

iF
iO

O
BE

 in
to

 L
TE

 
M

ax
im

um
 W

iF
iE

IR
P 

0M
H

z 
-5

8.
2d

Br
 

7.
6d

Bm
 

11
.1

dB
m

 
1M

H
z 

-6
0.

2d
Br

 
9.

6d
Bm

 
13

.1
dB

m
 

2M
H

z 
-6

2.
5d

Br
 

11
.9

dB
m

 
15

.4
dB

m
 

3M
H

z 
-6

4.
3d

Br
 

13
.7

dB
m

 
17

.2
dB

m
 

4M
H

z 
-6

5.
9d

Br
 

15
.3

dB
m

 
18

.8
dB

m
 

6M
H

z 
-6

9.
2d

Br
 

18
.6

dB
m

 
22

.1
dB

m
 



6
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

A
N

A
LY

SI
S 

O
F 

LT
E 

U
L 

IN
TE

R
FE

R
EN

C
E 

IN
TO

 W
IF

I
Si

m
ila

r t
o 

th
e 

pr
ev

io
us

 a
na

ly
si

s,
 w

e 
re

vi
ew

ed
 W

iF
i b

lo
ck

in
g 

pe
rf

or
m

an
ce

 a
nd

 L
TE

 U
L 

O
O

B
E 

an
d 

pr
ov

id
e 

an
 o

ve
ra

ll 
su

m
m

ar
y 

of
 th

e 
re

qu
ire

d 
ga

p 
an

d 
di

st
an

ce
s 

in
 th

e 
pl

ot
 b

el
ow

. 

Th
e 

sa
m

e 
as

su
m

pt
io

ns
 fr

om
 S

lid
e 

3 
co

nt
in

ue
 to

 a
pp

ly
, e

xc
ep

t t
ha

t h
er

e 
w

e:
 

A
ss

um
e 

LT
E

 U
L 

tra
ns

m
is

si
on

s 
at

 2
3d

B
m

 (a
nd

 W
iF

i a
t 1

6d
B

m
) a

s 
th

e 
in

pu
t t

o 
th

e 
an

al
ys

is
; 

Lo
ok

 a
t t

he
 s

ep
ar

at
io

n 
di

st
an

ce
 a

nd
 g

ap
 to

 a
ch

ie
ve

 th
e 

sa
m

e 
3d

B
 n

oi
se

 in
gr

es
s 

to
 W

iF
i; 

an
d

N
ot

e 
th

at
 L

TE
 U

L 
m

ay
 u

se
 a

 p
or

tio
n 

of
 th

e 
BW

 (e
sp

ec
ia

lly
 c

el
l e

dg
e 

de
vi

ce
s)

 a
nd

 w
e 

ob
se

rv
ed

 re
du

ce
d 

O
O

B
E

 in
 th

is
 c

as
e



7
©

 2
01

4 
Br

oa
dc

om
 C

or
po

ra
tio

n.
  A

ll 
rig

ht
s 

re
se

rv
ed

. 

R
EC

O
M

M
EN

D
AT

IO
N

S

W
iF

i o
pe

ra
tio

n 
in

 th
e 

gu
ar

d 
ba

nd
 o

r d
up

le
x 

ga
p 

sh
ou

ld
 b

e 
en

ab
le

d 
by

:
K

ee
pi

ng
 th

e 
cu

rr
en

t T
V

W
S

 in
-b

an
d 

po
w

er
 ru

le
s 

fo
r p

or
ta

bl
e 

de
vi

ce
s;

 a
nd

K
ee

pi
ng

 th
e 

cu
rr

en
t T

V
W

S
 o

ut
-o

f-b
an

d 
em

is
si

on
 ru

le
s 

fo
r p

or
ta

bl
e 

de
vi

ce
s;

 a
nd

R
eq

ui
rin

g 
a 

lo
w

er
 O

O
B

E
 th

re
sh

ol
d 

(e
.g

. -
47

dB
m

 in
te

gr
at

ed
 o

ve
r 4

.5
M

H
z)

 in
to

 th
e 

ne
ar

es
t 4

.5
M

H
z 

LT
E

 b
an

d.

A
du

pl
ex

 g
ap

 s
iz

e 
of

 1
2M

H
z 

is
 p

re
fe

ra
bl

e 
an

d 
w

ou
ld

 a
llo

w
 fo

r a
 6

M
H

z 
TV

W
S 

ch
an

ne
l t

o 
be

 o
pt

im
al

ly
 p

os
iti

on
ed

 4
M

H
z 

aw
ay

 fr
om

 L
TE

 D
L 

an
d 

2M
H

z 
aw

ay
 fr

om
 L

TE
 U

L,
 w

hi
ch

 w
ou

ld
 e

na
bl

e 
LT

E 
D

L,
 W

iF
i a

nd
 L

TE
 U

L 
to

 
op

er
at

e 
w

ith
 m

in
im

um
 in

te
rf

er
en

ce
 a

t s
im

ila
r d

is
ta

nc
es

 fr
om

 e
ac

h 
ot

he
r. 


